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Description 

ELECTRON EMITTER ASSEMBLY AND 
METHOD FOR GENERATING ELECTRON 

BEAMS 

Background of Invention 

[0001] X-ray devices have utilized electron emitter devices, such 
as field emitter arrays, to generate x-rays. Each field 
emitter array is coupled to an electrical control line that 
extends through the vacuum enclosure wherein a voltage 
signal applied over the control line induces the field emit- 
ter array to emit electrons. The emitted electrons are 
thereafter utilized to generate x-rays. Accordingly, be- 
cause the x-ray device can utilize thousands of field emit- 
ter arrays having thousands of electrical control lines, a 
problem exists in routing the electrical control lines 
through apertures in a wall of the vacuum enclosure and 
providing a vacuum seal around each control line. 

[0002] Thus, there is a need for an electron emitter assembly that 
eliminates the need for routing electrical control lines 



through a wall of a vacuum enclosure to provide signals 

for inducing electron emitter assembly to emit electrons. 
Brief Description of the Invention 

[0003] An electron emitter assembly in accordance with an ex- 
emplary embodiment is provided. The electron emitter as- 
sembly includes a light source configured to emit light. 
The electron emitter assembly further includes a photo- 
responsive device operably coupled to an electron emitter 
device. The photo-responsive device induces the electron 
emitter device to emit electrons in response to receiving 
the light. Finally, the electron emitter assembly includes 
an anode receiving the emitted electrons from the elec- 
tron emitter device. 

[0004] An electron emitter assembly in accordance with another 
exemplary embodiment is provided. The electron emitter 
assembly includes a light source configured to emit light. 
The electron emitter assembly further includes a plurality 
of photo-responsive devices and a plurality of electron 
emitter devices. Each photo-responsive device is operably 
coupled to a corresponding electron emitter device. Each 
photo-responsive device induces the corresponding elec- 
tron emitter device to emit electrons in response to the 
photo-responsive device receiving at least a portion of the 



light. Finally, the electron emitter assembly includes an 
anode receiving the emitted electrons from each of the 
electron emitter devices. 
[0005] An electron emitter assembly in accordance with another 
exemplary embodiment is provided. The electron emitter 
assembly includes a first light source configured to emit 
light having a first wavelength. The electron emitter as- 
sembly further includes a second light source configured 
to emit light having a second wavelength. The electron 
emitter assembly further includes first and second photo- 
responsive devices operably coupled to an electron emit- 
ter device. The electron emitter device includes a first 
electron emitter subassembly and a second electron emit- 
ter subassembly. The first photo-responsive device in- 
duces the first electron emitter subassembly to emit elec- 
trons in response to receiving the light having the first 
wavelength. The second photo-responsive device induces 
the second electron emitter subassembly to emit electrons 
in response to receiving the light having the second wave- 
length. Finally, the electron emitter assembly includes an 
anode receiving the emitted electrons from the electron 
emitter device. 

[0006] A method for generating an electron beam in accordance 



with another exemplary embodiment is provided. The 
method includes emitting light onto a photo-responsive 
device operably coupled to an electron emitter device. The 
method further includes energizing the electron emitter 
device to emit electrons towards an anode in response to 
the photo-responsive device receiving the light. 
[0007] A method for generating electron beams in accordance 
with another exemplary embodiment is provided. The 
method includes emitting light having a first wavelength 
onto a first photo-responsive device operably coupled to 
an electron emitter device. The electron emitter device has 
a first electron emitter subassembly and a second electron 
emitter subassembly. The method further includes ener- 
gizing the first electron emitter subassembly to emit elec- 
trons towards an anode in response to the first photo- 
responsive device receiving the light having the first 
wavelength. The method further includes emitting light 
having a second wavelength onto a second photo-re- 
sponsive device operably coupled to the electron emitter 
device. Finally, the method includes energizing the second 
electron emitter subassembly to emit electrons towards 
the anode in response to the second photo-responsive 
device receiving the light having the second wavelength. 



Brief Description of Drawings 

[0008] Figure 1 is a schematic of a CT imaging system in accor- 
dance with exemplary embodiment; 

[0009] Figure 2 is a more detailed schematic of the CT imaging 
system of Figure 1; 

[0010] Figure 3 is a schematic of an x-ray source subassembly 
utilized in the CT imaging system of Figure 1; 

[0011] Figure 4 is a circuit schematic of an electron emitter as- 
sembly utilized in the x-ray source subassembly of Figure 
3 in accordance with an exemplary embodiment; 

[0012] Figure 5 is a top view of the electron emitter assembly of 
Figure 4 in accordance with an exemplary embodiment; 

[0013] Figure 6 is a top view of the electron emitter assembly in 
accordance with another exemplary embodiment; 

[0014] Figure 7 is a top view of the electron emitter assembly in 
accordance with another exemplary embodiment; 

[0015] Figure 8 is a top view of the electron emitter assembly in 
accordance with another exemplary embodiment; and 

[0016] Figures 9-10 are flowcharts of the method for generating 

x-rays utilizing a method for generating electron beams 

in accordance with an exemplary embodiment. 
Detailed Description 



[0017] Referring to Figures 1 and 2, a CT imaging system 10 for 
generating digital images of a target object in accordance 
with an exemplary embodiment is shown. The CT imaging 
system 10 includes a CT scanner 12 including x-ray 
source subassemblies 14, 16, 18 and x-ray detector ar- 
rays 20, 22, 24, an x-ray controller 26, a data acquisition 
system 28, an image reconstructor 30, a computer 32, a 
movement controller 34, a table 36, an external memory 
38, an operator console 40, and a computer monitor 42. It 
should be noted that in an alternate embodiment, CT 
imaging system 10 can have more than or less than three 
x-ray source subassemblies. Further, CT imaging system 
10 can have more than or less than three x-ray detector 
arrays. 

[0018] The CT scanner 12 is provided to generate a plurality of 
digital images of a target object. The CT scanner 12 in- 
cludes the x-ray source subassemblies 14, 16, 18 and the 
x-ray detector arrays 20, 22, 24. Each x-ray source sub- 
assembly includes an x-ray detector array disposed di- 
rectly across a scanning region from the x-ray source 
subassembly to receive attenuated x-rays passing 
through a target object. For example, the x-ray source 
subassembly 14 has the x-ray detector array 24 disposed 



directly across from the subassembly 14 to receive x-rays 
passing through a target object 21 disposed therebe- 
tween. Similarly, the x-ray source subassembly 16 has the 
x-ray detector array 20 disposed directly across from the 
subassembly 16 to receive x-rays passing through the 
target object 21 disposed therebetween. Similarly, the x- 
ray source subassembly 18 has the x-ray detector array 
22 disposed directly across from the subassembly 18 to 
receive x-rays passing through the target object 21 dis- 
posed therebetween. Further, each x-ray source sub- 
assembly is disposed between two adjacent x-ray detector 
arrays. For example, the x-ray source subassembly 14 is 
disposed between the x-ray detector arrays 22 and 20. 
Similarly, the x-ray source subassembly 16 is disposed 
between the x-ray detector arrays 22 and 24. Similarly, 
the x-ray source subassembly 18 is disposed between the 
x-ray detector arrays 24 and 20. Because each of the sub- 
assemblies 14, 16, 18 have a substantially identical struc- 
ture, only subassembly 14 will be described in detail for 
purposes of simplicity. 
[0019] Referring to Figure 3, the x-ray source subassembly 14 is 
provided to generate an x-ray beam 75 in response to re- 
ceiving a light from a laser. The subassembly 14 includes 



a vacuum housing 60, a window 68, a substrate 72, insu- 
lating supports 61, 63, a plurality of electron emitter as- 
semblies 74, an x-ray transmissive window 76, an anode 
77, lasers 78, 80, a mirror 82, and an actuator 84. The 
vacuum housing 60 includes sidewalls 62, 64 coupled to a 
bottom wall 66. The bottom wall 66 defines an aperture 
70 for receiving the window 68 therein. The insulating 
supports 61, 63 are coupled to sidewalls 62, 64, respec- 
tively. The insulating supports 61, 63 electrically isolate 
the substrate 72 from the housing 60 and holds the sub- 
strate 72 therebetween. The substrate 72 is provided to 
hold the plurality of electron emitter assemblies 74 
thereon. Each of the electron emitter assemblies 74 is dis- 
posed through a corresponding aperture in the substrate 
72 and is fixedly held in the aperture. Each of the electron 
emitter subassemblies 74 are electrically coupled to a 
voltage source 110 via an electrical lines 88, 113 that ex- 
tend through one of the sidewalls 62, 64. The sidewalls 
62 and 64 define an opening opposite the bottom wall 66 
for receiving the anode film 77 and the x-ray transmissive 
window 76 disposed adjacent the anode film 77. The vac- 
uum housing 60 is constructed from stainless steel and is 
vacuum-sealed to maintain a vacuum therein. 



[0020] jhe mirror 82 is provided to reflect liglit from one or 
more of the lasers 78, 80 through the window 68 onto 
one or more of the electron emitter assemblies 74. In re- 
sponse to receiving one or more of the light beams 81, 
87, each electron emitter assembly 74 is configured to 
generate an electron beam 83 that is received by the an- 
ode 77. In response to receiving the emitted electrons, the 
anode 77 generates an x-ray beam 75 that propagates 
through the x-ray transmissive window 76. The mirror 82 
is rotated at a pivot point 85 by the motion actuator 84 
about at least two axes. In particular, the mirror 82 can be 
rotated at the pivot point 85 at least 120° about each of 
two axes such that light from each of the lasers 78, 80 
can be selectively directed towards each of the plurality of 
electron emitter assemblies 74. In an alternative embodi- 
ment, a second mirror could be utilized in the x-ray 
source subassembly 14 wherein mirror 82 could reflect 
light from laser 78 and the second mirror could reflect 
light laser 80. 

[0021] The lasers 78, 80 are provided to generate light beams 
87, 81, respectively, for inducing the plurality of electron 
emitter assemblies 74 to emit electrons, for subsequently 
generating x-rays. The laser 80 emits a light having a first 



predetermined wavelength and the laser 78 emits a light 
having a second predetermined wavelength different from 
the first predetermined wavelength. 

[0022] Referring to Figures 4 and 5, each electron emitter assem- 
bly 74 includes a vacuum housing 98, an electron emitter 
subassembly 100, and an electron emitter subassembly 
102. The electron emitter subassembly 100 is provided to 
emit first and second electron beams responsive to first 
and second light beams, respectively, from lasers 80, 78 
having first and second wavelengths, respectively. 

[0023] The electron emitter subassembly 100 includes a photo- 
transistor 104, a electron emitter device (e.g., field emitter 
array) 106, a resistor 108, a voltage source 110, and an 
electrical line 111. The photo-transistor 104 is operably 
coupled at a node 109 to both a resistor 108 and the field 
emitter array 106. The field emitter array 106 is con- 
nected in parallel with the resistor 108 between the node 
109 and a node 113, the node 113 further coupled to a 
voltage ground. When the photo-transistor 104 receives 
light having a first wavelength from the laser 80, the tran- 
sistor 104 applies voltage from a voltage source 110 to 
the field emitter array 106 that induces the array 106 to 
emit electrons. 



[0024] jhe field emitter array 106 includes a plurality of metal 
tips 112, a silicon base 114, a dielectric layer 116, and a 
metal layer 118. The dielectric layer 116 is operably cou- 
pled to the silicon base 114. The base 114 can be con- 
structed from materials other than silicon including for 
example other semiconductor materials. The metal layer 
118 is operably coupled to the dielectric layer 116 oppo- 
site the silicon base 114. The combination of the metal 
layer 118 and the dielectric layer 116 include a plurality of 
apertures 120 disposed therethrough. Each aperture 120 
has a diameter larger than a corresponding metal tip 112 
such that the corresponding metal tip 112 is disposed 
within the aperture 120. Further, each metal tip 112 is 
operably coupled to the silicon base 114. Each metal tip 
112 is electrically connected to the node 113 via an elec- 
trical line 111. Further, the metal layer 118 is electrically 
connected to the node 109 for receiving a voltage from 
the photo-transistor 104. In response to the photo- 
transistor 104 applying a voltage between the metal layer 
118 and the metal tips 112, each of the metal tips 112 
emits electrons toward the anode 77. It should be further 
noted that a high voltage source (not shown) is operably 
coupled between each of the plurality of electron emitter 



assemblies 74 and the anode 77 to apply a high voltage 
therebetween to accelerate electrons being emitted from 
the assemblies 74 toward the anode 77. In alternate em- 
bodiments, the plurality of metal tips 112 can be replaced 
with nanorods, carbon nanotubes, or equivalent structures 
configured to emit electrons. 
[0025] jhe electron emitter subassembly 102 includes a photo- 
transistor 130, a field emitter array 132, a resistor 134, 
the voltage source 110, and an electrical line 136. The 
photo-transistor 130 is operably coupled at a node 131 to 
both a resistor 134 and the field emitter array 132. The 
field emitter array 132 is connected in parallel with the 
resistor 134 between the node 131 and a node 133, the 
node 133 is further coupled to a voltage ground. When 
the photo-transistor 130 receives light having a second 
wavelength from the laser 78, the photo-transistor 130 
applies a voltage from the voltage source 110 to the field 
emitter array 132 that induces the array 132 to emit elec- 
trons. 

[0026] The field emitter array 132 includes a plurality of metal 
tips 138, a silicon base 140, a dielectric layer 142, and a 
metal layer 144. The dielectric layer 142 is operably cou- 
pled to the silicon base 140. The metal layer 144 is oper- 



ably coupled to the dielectric layer 142 opposite the sili- 
con base 140. The combination of the metal layer 144 and 
the dielectric layer 142 include a plurality of apertures 
146 disposed therethrough. Each aperture 146 has a di- 
ameter larger than a corresponding metal tip 138 such 
that the corresponding metal tip 138 is disposed within 
the aperture 146. Further, each metal tip 138 is operably 
coupled to the silicon base 140. Each metal tip 138 is 
electrically connected to the node 133 via an electrical line 
136. Further, the metal layer 144 is electrically connected 
to the node 131 for receiving a voltage from the photo- 
transistor 130. In response to the photo-transistor 130 
applying a voltage between the metal layer 132 and the 
metal tips 138, each of the metal tips 138 emit electrons 
toward the anode 77. 
[0027] Referring to Figure 5, the photo-transistor 104 is dis- 
posed adjacent the field emitter array 106 having a gener- 
ally rectangular periphery. Similarly, the photo-transistor 
130 is disposed adjacent the field emitter array 132 hav- 
ing a generally rectangular periphery. When the laser 80 
emits a light having a first wavelength that is reflected by 
the mirror 82 onto the phototransistor 104, the field 
emitter array 106 emits electrons toward the anode 77, 



which are subsequently used to generate x-rays. Similarly, 
when the laser 78 emits a light having a second wave- 
length that is reflected onto the phototransistor 130, the 
field emitter array 132 emits electrons toward the anode 
77, which are subsequently used to generate x-rays. 
Thus, by emitting light at the first wavelength toward the 
photo-transistor 104, and then subsequently emitting 
light at the second wavelength toward the photo-tran- 
sistor 130, the anode 77 generates a first x-ray beam at a 
first focal point and a second x-ray beam at a second fo- 
cal point that are utilized to generate to digital images of 
the target object 21. 
[0028] Referring to Figure 6, an alternate embodiment of an elec- 
tron emitter assembly that can be utilized in the sub- 
assemblies 14, 16, 18 is illustrated. In particular, the elec- 
tron emitter assembly 158 includes a vacuum housing 
160, a first electron emitter assembly having a field emit- 
ter array 162, a second electron emitter assembly having 
a field emitter array 164, and photo-transistors 166, 168. 
The field emitter array 162 has a generally rectangular 
periphery and is surrounded by the field emitter array 164 
also having a generally rectangular periphery. The photo- 
transistor 166 is operably coupled to the field emitter ar- 



ray 162 and is disposed adjacent a first edge of the vac- 
uum liousing 160. Tlie pliototransistor 168 is operably 
coupled to the field emitter array 164 and is disposed ad- 
jacent a second edge of the vacuum housing 160. When 
the laser 80 emits a light having a first wavelength that is 
reflected by the mirror 82 onto the phototransistor 166, 
the field emitter array 162 emits electrons toward the an- 
ode 77 having a relatively small diameter for obtaining a 
relatively small diameter x-ray beam (e.g., x-ray beam 
having a diameter of 200 microns). Additionally, when the 
laser 78 simultaneously emits a light having a second 
wavelength that is reflected onto the phototransistor 168, 
the field emitter array 164 emits electrons toward the an- 
ode 77 having a relatively large diameter for obtaining a 
relatively large diameter x-ray beam (e.g., x-ray beam 
having a diameter greater than 200 microns). Thus, by 
emitting light at the first wavelength toward the photo- 
transistor 166, and then subsequently emitting light at 
both the first and second wavelengths toward the photo- 
transistors 166, 168, the anode 77 generates a first x-ray 
beam having a first focal point diameter and a second x- 
ray beam having a second focal point diameter that are 
utilized to generate digital images of the target object 21. 



[0029] Referring to Figure 7, an alternate embodiment of an elec- 
tron emitter assembly that can be utilized in the assem- 
blies 14, 16, 18 is illustrated. In particular, the electron 
emitter assembly 180 includes a vacuum housing 182, a 
first electron emitter assembly having a field emitter array 
184, a second electron emitter assembly having a field 
emitter array 186, and phototransistors 188, 190. The 
field emitter array 184 has a generally circular periphery 
and is surrounded by the field emitter array 186 having a 
generally circular periphery. The photo-transistor 188 is 
operably coupled to the field emitter array 184 and is dis- 
posed adjacent a first edge of the vacuum housing 182. 
The photo-transistor 190 is operably coupled to the field 
emitter array 186 and is disposed adjacent a second edge 
of the vacuum housing 182. When the laser 80 emits a 
light having the first wavelength that is reflected by the 
mirror 82 onto the phototransistor 188, the field emitter 
array 184 emits electrons toward the anode 77, having a 
relatively small diameter for obtaining a relatively small 
diameter x-ray beam (e.g., x-ray beam having a diameter 
of 200 microns). Additionally, when the laser 78 simulta- 
neously emits a light having the second wavelength that is 
reflected onto the phototransistor 190, the field emitter 



array 186 emits electrons toward the anode 77, having a 
relatively large diameter for obtaining a relatively large di- 
ameter x-ray beam (e.g., x-ray beam having a diameter 
greater than 200 microns). Thus, by emitting light at the 
first wavelength toward the photo-transistor 188, and 
then subsequently emitting light at both the first and sec- 
ond wavelengths toward the photo-transistors 188, 190, 
the anode 77 generates a first x-ray beam having a first 
focal point diameter and a second x-ray beam having a 
second focal point diameter that are utilized to generate 
digital images of the target object 21. 
[0030] Referring to Figure 8, an alternate embodiment of an elec- 
tron emitter assembly that can be utilized in the assem- 
blies 14, 16, 18 is illustrated. In particular, the electron 
emitter assembly 200 includes a vacuum housing 202, an 
electron emitter subassembly having a field emitter array 
204, and a photo-transistor 206. The field emitter array 
204 has a generally rectangular periphery. It should be 
noted, however, the emitter array 204 could have any 
known shape, including for example a circular shape, a 
triangular shape, a hexagonal shape, and an oval shape. 
When the laser 80 emits a light having the first wave- 
length that is reflected by the mirror 82 onto the photo- 



transistor 206, the field emitter array 204 emits electrons 
toward the anode 77, which are subsequently used to 
generate x-rays. Thus, because the photo-transistor 206 
is activated in response to light having the first wave- 
length, only one laser would be needed to induce the field 
emitter array 204 to emit electrons. Thus, a plurality of 
electron emitter assemblies 200 could be activated utiliz- 
ing one laser. 

[0031] It should be noted, that in any of the embodiments of the 
electron emitter assemblies, that photo-transistors could 
be replaced with other photo-responsive devices, such as 
photo-diodes for example. 

[0032] Referring to Figure 2, the x-ray controller 26 is provided 
to control the CT scanner 12 in response to a control sig- 
nal received from the computer 32. The x-ray controller 
26 is operably coupled to the lasers 78, 80, 44, 45, 48, 
49, the motion actuators 84, 47, 51, and the computer 
32. Further, the x-ray controller 26 generates control sig- 
nals LI, L2, L3, L4, L5, L6 to induce lasers 78, 80, 44, 45, 
48, 49, respectively, to emit light which results in x-ray 
beams being generated. Further, the x-ray controller 26 
generates control signals Al, A2, A3 to control movement 
of the mirrors 82, 46, 50 by actuators 84, 47, 51, respec- 



lively. 

[0033] The data acquisition system 28 is operably coupled to the 
x-ray detector arrays 20, 22, 24 and is further operably 
coupled to the computer 32 and to image reconstructor 
30. The system 28 receives signals Dl, D2, D3 from the 
x-ray detector arrays 20, 22, 24, respectively and trans- 
fers the signals to the image reconstructor 30. 

[0034] The image reconstructor 30 is provided to generate digital 
images from the signals Dl, D2, D3. The image recon- 
structor 30 is operably coupled between the data acquisi- 
tion system 28 and the computer 32. The image recon- 
structor 30 transmits the generated digital images to the 
computer 32. 

[0035] The computer is operably coupled to the x-ray controller 
26, the data acquisition system 28, the image reconstruc- 
tor 30, the external memory 38, a computer console 40, a 
computer monitor 42, and the movement controller 34. 

[0036] The computer 32 is provided to generate a first control 
signal that induces the movement controller 34 to move 
the table 36 to a predetermined position. Further, the 
computer 32 generates a second control signal that in- 
duces the x-ray controller 26 to initiate generating x-ray 
beams. Further, the computer 32 receives the generated 



digital images from the image reconstructor 30 and eitlier 
displays the images on the monitor 42 or stores the digi- 
tal images in the external memory 38, or both. The oper- 
ator console 40 is operably coupled to the computer 32 to 
allow user to request specific digital images to view. 

[0037] Referring to Figures 2, 3, 4, 9, and 10, a method for gen- 
erating x-rays in accordance with an exemplary embodi- 
ment will now be explained. For purposes of discussion, 
the method will be explained utilizing the x-ray source 
subassembly 14 having the electron emitter assembly 74. 
It should be noted, however, that in alternate embodi- 
ments the electron emitter assemblies 158, 180, 200 
could be utilized instead of the electron emitter assembly 
74. Further, the method will be explained utilizing only 
one electron emitter assembly 74 emitting two x-ray 
beams. However it will be understood that the method 
would be iteratively performed for each electron emitter 
assembly 74 in the x-ray source subassemblies 14, 16, 18 
to generate a plurality of x-ray beams. 

[0038] At step 300, the x-ray controller 26 rotates the mirror 82 
to a first predetermined position in order to reflect light 
toward the electron emitter assembly 74, the electron 
emitter assembly 74 having the electron emitter sub- 



assembly 100 and the electron emitter subassembly 102. 
[0039] At step 302, the x-ray controller 26 induces the laser 80 
to emit light having a first wavelength, the light being re- 
flected off of the mirror 82 toward the photo-transistor 
104. 

[0040] At step 304, the photo-transistor 104 receives the light 

having the first wavelength and induces the electron emit- 
ter subassembly 100 to emit electrons towards the anode 
77. 

[0041] At Step 306, the anode 77 receives the emitted electrons 
from the electron emitter subassembly 100 and emits x- 
rays toward a target object. 

[0042] At step 308, the x-ray detector array 24 opposite the 
electron emitter assembly 74 receives the x-rays that 
have been attenuated by the target object and transmits 
electrical signals indicative of the attenuated x-rays to an 
image reconstructor device 30 that generates a first digi- 
tal image of the target object. 

[0043] At step 310, the x-ray controller 26 simultaneously in- 
duces the lasers 78, 80 to emit light having first and sec- 
ond wavelengths, respectively. The light having the first 
wavelength is reflected off of the mirror 82 towards the 
first photo-transistor 104. The light having the second 



wavelength is reflected off of the mirror 82 towards the 
second photo-transistor 130. 
[0044] At step 312, the photo-transistor 104 receives the light 

having the first wavelength and induces the electron emit- 
ter subassembly 100 to emit electrons towards the anode 
77. 

[0045] At Step 314, the photo-transistor 130 receives the light 
having the second wavelength and induces the electron 
emitter subassembly 102 to emit electrons towards the 
anode 77. 

[0046] At step 316, the anode 77 receives the emitted electrons 
from the electron emitter subassemblies 100, 102 and 
emits x-rays toward the target object. 

[0047] At step 318, the x-ray detector array 24 opposite the 
electron emitter assembly 102 receives the x-rays that 
have been attenuated by the target object and transmits 
electrical signals indicative of the attenuated x-rays to the 
image reconstructor device 30 that generates a second 
digital image of the target object. 

[0048] The system and method for generating x-rays provides a 
substantial advantage over other systems and methods. In 
particular, the system provides technical effect of utilizing 
light beams to actuate electron emitter assemblies in x- 



ray source subassemblies to generate electron beams that 
are used to subsequently generate x-rays. Thus, the sys- 
tem does not require a plurality of control lines to be 
routed through a wall of a vacuum housing to the electron 
emitter assemblies, as done in other systems, which can 
result in vacuum sealing problems and associated vacuum 
leaks within the vacuum housing. 
[0049] While embodiments of the invention are described with 
reference to the exemplary embodiments, it will be un- 
derstood by those skilled in the art that various changes 
may be made and equivalence may be substituted for ele- 
ments thereof without departing from the scope of the in- 
vention. In addition, many modifications may be made to 
the teachings of the invention to adapt to a particular sit- 
uation without departing from the scope thereof. There- 
fore, it is intended that the invention not be limited to the 
embodiment disclosed for carrying out this invention, but 
that the invention includes all embodiments falling with 
the scope of the intended claims. Moreover, the use of the 
term's first, second, etc. does not denote any order of im- 
portance, but rather the term's first, second, etc. are used 
to distinguish one element from another. Furthermore, 
the use of the terms a, an, etc. do not denote a limitation 



of quantity, but rather denote the presence of at least one 
of the referenced items. 



